Background
==========

Timing, spacing and limiting of pregnancy are the three main outcomes of a planned family. For women who wish to have children, proper timing of first pregnancy and inter-pregnancy spacing are increasingly recognized as important for healthy outcomes of planned pregnancies \[[@B1]-[@B4]\]. In high income countries with high contraceptive prevalence there has been a trend to delay pregnancy and childbirth in favor of long inter-pregnancy intervals due to health reasons \[[@B5],[@B6]\]. A similar trend has been observed in Sub-Sahara Africa but with a pattern of spacing that is little explained by such reasons \[[@B7]\].

Timing the first pregnancy at a young age (taken as less than 18 years) is associated with adverse effects including prematurity, low birth weight and possibly low APGAR score and maternal anemia \[[@B8]-[@B12]\]. Studies also indicate that becoming pregnant for the first time after 34 years of age is associated with a myriad of adverse effects to the mother and baby \[[@B13]-[@B17]\]. Based on current evidence, the World Health Organization (WHO) through its Technical Consultation and Scientific Review of Birth Spacing \[[@B4],[@B18],[@B19]\] recommends that after a live birth, the recommended interval before attempting the next pregnancy (i.e. inter-pregnancy interval) is at least 24 months in order to reduce the risk of adverse maternal, perinatal and infant outcomes. It further recommends that, after a miscarriage or induced abortion, the minimum interval to next pregnancy is at least six months. Concerning timing of first pregnancy the minimum recommended age at first conception is 18 years. Based on scientific evidence a concept of Healthy Timing and Spacing of Pregnancy (HTSP) emerged to advocate for adherence to WHO recommendations for better pregnancy outcomes \[[@B4],[@B18],[@B19]\] specifically recommending the use of modern Family planning (FP) methods as the best strategy to attain HTSP.

In Tanzania there has been scanty literature on HTSP. One longitudinal study in rural Tanzania indicated a high non-adherence (about 48.4%) to the recommended inter-pregnancy spacing \[[@B18]\]. According to Tanzania Demographic and Health Survey \[[@B20]\], 23% of women are mothers by 19 years of age and 16% practice shorter inter-pregnancy intervals than 2 years. In addition, there has been an increase in the national contraceptive prevalence rate from 7% in 1991/92 to the current 27% for married women 15--49 years. It is unclear if this increased use of modern contraception can be interpreted into more counseling on and adherence to HTSP. This study assessed if the use of modern FP methods was associated with adherence to HTSP among pregnant mothers seeking antenatal services at MNH.

Methods
=======

This analytical cross-sectional study was conducted at Muhimbili National Hospital (MNH) which is a referral and teaching hospital in Dar es Salaam, Tanzania. All women seeking antenatal services in this hospital were eligible for the study. Women who consented were consecutively selected until a calculated sample of 427 was reached between August and October, 2012. Socio-demographic, reproductive and obstetric information was obtained from antenatal cards, and from the women on one to one interviews using semi-structured questionnaires. Data were entered in EpiData version 3.1 and analyzed using IBM SPSS version 19.

Since it was important to analyze the details of women according to their prior pregnancy experiences, all women were divided into primigravida and multigravida who had ever been pregnant before. Outcomes of interest were adherence to recommended timing of first pregnancy (defined as age 18 -- 30 years) and inter-pregnancy spacing after normal childbirth (24--60 months), henceforth also referred to as healthy timing and healthy spacing respectively or simply as timing and spacing. The use of modern FP methods prior to index pregnancy was the independent variable of primary interest. Other explanatory variables included maternal age, education, employment, marital status and previous pregnancy loss. Bivariate and multivariate logistic regression analyses were done to obtain odds ratios (OR) and 95% confidence intervals (CI) as estimates of risk and clinical importance of the results respectively. Ethical approval was obtained from the Research and Publications Committee at Muhimbili University of Health and Allied Sciences (MUHAS) and permission to conduct the study was granted by the Muhimbili National hospital authorities.

Results
=======

A total of 427 pregnant women participated, with ages ranging from 15 to 45 years and overall mean age of 29.2 (SD ±5.1 years). Most women were educated to at least secondary level (63.5%) and were in marriage (83.8%). Overall modern Family planning method use prior to the index pregnancy was 24.1% and adherence to timing of first pregnancy was 81.5% (Table [1](#T1){ref-type="table"}).

###### 

Characteristics of women attending antenatal services at MNH

  **Characteristics**                    **Figures\* N = 427**
  -------------------------------------- -----------------------
  **Current age, Mean (±SD)yrs**         29.2(±5.1)
  **Education level**                     
  No education                           16(3.7)
  Primary                                140(32.8)
  Secondary or above                     271(63.5)
  **Employment**                          
  Salary employment/business             310(72.6)
  Housewife/other                        117(27.4)
  **Marital status**                      
  In marriage                            358(83.8)
  Not in marriage                        69(16.2)
                                          
  **Ever used FP method**                 
  No                                     248(58.1)
  Yes                                    179(41.9)
  **Used FP prior to index pregnancy**    
  No                                     324(75.9)
  Yes                                    103(24.1)
  **Adherent to timing**                  
  No                                     79(18.5)
  Yes                                    348(81.5)

\*All figures are given as number (%) unless indicated otherwise.

Among all women, 129 (30.2%) were primigravida and the rest 298 (69.8%) had been pregnant before (the multigravida). The multigravida had more often used modern FP (28.2%) than the primigravida (14.7%) in the period just before the index pregnancy (p = 0.003). Non-adherence to timing was more (26.4%) among primigravida than the multigravida (15.1%), p-value = 0.006. Most primigravida (76.5%) who didn't adhere to timing, had their first pregnancies on or beyond the age of 30 years.

Outcomes of the immediate past pregnancies for the 298 multigravida were normal childbirths (n = 189), perinatal deaths (stillbirth or baby died within one week of delivery) (n = 58) and miscarriage (n = 51), (Table [2](#T2){ref-type="table"}).

###### 

Obstetric characteristics of Multigravida at MNH

  **Obstetric characteristics**   **Ever pregnant**
  ------------------------------- -------------------
  **Gravidity**                    
  2                               108(36.2)
  3                               100(33.6)
  4+                              90(30.2)
  **Ever pregnancy loss**          
  Yes                             95(31.9)
  No                              203(68.1)
  **Immediate past pregnancy**     
  Alive                           189(63.4)
  Perinatal death                 58(19.5)
  Miscarriage                     51(17.1)

Factors associated with timing of first pregnancy
-------------------------------------------------

Compared to younger women, non-adherence to timing of first pregnancy was 7.6 times more likely to be reported by women who were currently older than 29 years. The risk was also more than 4 times higher for primigravida compared to the multigravida. Modern FP was not associated with healthy timing of first pregnancy (Table [3](#T3){ref-type="table"}).

###### 

Crude and adjusted risks for timing of the first pregnancy among women seeking antenatal services at MNH

  **Characteristics**                    **    Adherent to timing of first pregnancy**               **Crude OR (95% CI)**   **Adjusted OR (95% CI)**
  -------------------------------------- ----------------------------------------------- ----------- ----------------------- --------------------------
  **Current age (yrs)**                                                                                                       
  15-29                                  194(88.2)                                       26(11.8)    1                       1
  30+                                    154(74.4)                                       53(25.6)    2.6(1.5-4.3)            7.6(3.8-15.2)
  **Used FP prior to index pregnancy**                                                                                        
  Yes                                    86(83.5)                                        17(16.5)    1                       1
  No                                     262(80.9)                                       62(19.1)    1.2(0.7-2.2)            1.0(0.5-1.9)
  **Ever pregnancy loss**                                                                                                     
  Yes                                    78(82.1)                                        17(17.9)    1                       1
  No                                     270(81.3)                                       62 (18.7)   0.7(0.4-1.2)            0.6(0.3-1.1)
  **Gravidity**                                                                                                               
  Multigravida                           253(84.9)                                       45(15.1)    1                       1
  Primigravida                           95(73.6)                                        34(26.4)    2.0(1.2-3.3)            4.5(2.1-9.6)
                                                                                                                              
  **Education level**                                                                                                         
  No education                           8(50.0)                                         8(50.0)     5.5(1.9-15.3)           3.2(0.7-15.0)
  Primary                                111(79.3)                                       29(20.7)    1.4(0.8-2.4)            1.3(0.7-2.6)
  Secondary or above                     229(84.5)                                       42(15.5)    1                       1
                                                                                                                              
  **Employment**                                                                                                              
  Salary employment                      139(82.2)                                       30(17.8)    1                       1
  Business                               121(85.8)                                       20(14.2)    0.8(0.4-1.4)            0.8(0.4-1.6)
  Housewife/other                        88(75.2)                                        29(24.8)    1.5(0.9-2.7)            1.4(0.7-3.1)
                                                                                                                              
  **Marital status**                                                                                                          
  In marriage                            298(83.2)                                       60(16.8)    1                       1
  Not in marriage                        50(72.5)                                        19(27.5)    1.9(1.04-3.4)           1.8(0.8-3.9)

Inter-pregnancy spacing
-----------------------

Excluding the primigravida and 51 women who had miscarried, a total of 247 women gave childbirth in the immediate past pregnancy. Out of these 247 women 125 (50.6%) conceived again within 24 and 60 months. The rest 122 (49.5%) became pregnant again either before 24 completed months (n = 50) or after a rest period of more than 60 months (n = 72). The risk for non-adherence to the recommended spacing was 2.5 times higher when the immediate past pregnancy was a perinatal death compared with normal childbirth. Other factors were not independently associated with adherence to inter-pregnancy spacing (Table [4](#T4){ref-type="table"}).

###### 

Crude and adjusted risks for non-adherence to spacing after a previous term birth among current antenatal clients at MNH

  **Characteristics**                    **    Adhered to Proper Spacing**               **Crude OR (95% CI)**   **Adjusted OR (95% CI)**
  -------------------------------------- ----------------------------------- ----------- ----------------------- --------------------------
  **Current age (yrs)**                                                                                           
  19-29                                  16(42.1)                            22(57.9)    1                       1
  30+                                    109(52.2)                           100(47.8)   1.2(0.7-1.9)            1.0(0.5-1.7)
  **Immediate past pregnancy loss**                                                                               
  Yes                                    21(36.2)                            37(63.8)    1                       1
  No                                     104(55.0)                           85(45.0)    2.2(1.2-3.9)            2.5(1.3-4.7)
  **Gravidity**                                                                                                   
  2                                      49(49.5)                            50(50.5)    1                       1
  3                                      39(44.8)                            48(55.2)    0.8(0.5-1.5)            0.9(0.5-1.5)
  4+                                     37(60.7)                            24(39.3)    1.6(0.8-3.0)            1.8(0.9-3.7)
  **Education level**                                                                                             
  No education                           4(50.0)                             4(50.0)     1                       1
  Primary                                43(47.3)                            48(52.7)    0.9(0.2-3.8)            1.0(0.2-4.6)
  Secondary or above                     78(52.7)                            70(47.3)    1.1(0.3-4.6)            1.6(0.3-7.3)
  **Employment**                                                                                                  
  Salary employment                      47(50.0)                            47(50.0)    1                       1
  Business                               43(48.9)                            45(51.1)    0.9(0.6-1.6)            1.1(0.6-2.1)
  Housewife/other                        35(53.8)                            30(46.2)    0.8(0.4-1.6)            1.6(0.7-3.4)
  **Marital status**                                                                                              
  In marriage                            113(51.1)                           108(48.9)   1                       1
  Not in marriage                        12(46.2)                            14(53.8)    0.8(0.4-1.9)            0.9(0.4-2.1)
  **Ever used FP method**                                                                                         
  Yes                                    67(54.5)                            56(45.5)    1                        
  No                                     55(44.4)                            69(55.6)    1.5(0.9-2.5)            \-
  **Used FP prior to index pregnancy**                                                                            
  Yes                                    40(51.3)                            38(48.7)    1                       1
  No                                     85(50.3)                            84(49.7)    1.0(0.6-1.6)            1.0 (0.6-1.8)

Inter-pregnancy spacing following a miscarriage
-----------------------------------------------

A miscarriage of an antecedent pregnancy was reported by 51 (17.1%) of all the 298 women who had carried a pregnancy before. In 18 (35.3%) of them, the index pregnancy was inappropriately spaced. Further analysis was compromised by a small number of cases.

Discussion
==========

We found a high practice of non adherence to the currently recommended timing and spacing of pregnancy among women seeking antenatal services at MNH with half of the multiparous women being non-adherent to inter-pregnancy spacing. Contrary to what would be expected, the use of modern FP was not associated with improved adherence to healthy timing and spacing of pregnancy in the study population.

This study was limited by a small sample that could not allow further analysis of women with miscarriage prior to the index pregnancy. Information on some socio-economical factors such as non-health facility delivery, residency properties, economic levels and others would have enriched our analysis but as this was a secondary analysis of unpublished data, it was not possible to obtain all that we needed from the database. Moreover, the fact that some of the information was obtained retrospectively could have heightened recall bias. Nevertheless, most of the analyzed information was on current or recent past reproductive events and was obtained directly from the women thus allowing for the flexibility to explore most desired reproductive events to the satisfaction of most of our variables.

Our finding of non-adherence to spacing in half of deliveries are in support of a recent study in rural Tanzania that revealed non-adherence to inter-pregnancy spacing in 48% of the live births conducted over 11 years of follow-up \[[@B18]\]. The two studies complement each other to shine light on the high magnitude of a problem that seems to be common to both rural and urban communities in Tanzania. Overwhelmingly, international studies have confirmed that too short and too long inter-pregnancy spacing predispose to poor maternal and fetal outcomes \[[@B21]-[@B27]\]. Scientific evidence also show that too early age (less than 18 years) and ages above 34 years at first child birth increase adverse fetal and maternal outcomes \[[@B9],[@B15],[@B17],[@B28]\]. Despite the evidence, a fifth of women in this study did not adhere to the recommended timing of first pregnancy. The question remains, are these women informed of all these evidences? Previous studies at the same hospital have reported a progressive increase in proportion of mothers giving childbirth in older maternal ages \[[@B11]\], and preference to large families with the optimal family size of five children has been reported in a national survey \[[@B20]\]. All these have happened at a time when reports have consistently indicated improved contraceptive prevalence rate in Tanzania \[[@B20]\]. It was therefore justifiable to explore whether or not the use of modern FP promoted adherence to HTSP among users.

Ideally counseling for FP should include evidence based information on sexual health including healthy timing and spacing of pregnancies \[[@B29]\]. Since modern FP is the best known strategy to control fertility and achieve HTSP \[[@B28]\], increased FP method use should improve adherence to HTSP through increased exposure to HTSP messages and the contraceptive benefits of the methods per se. Contrary to this contention, we found no association between FP use and adherence to HTSP in the current study. Our findings suggest that modern FP in Tanzania is partly used to fulfill unhealthy reproductive preferences. We demonstrated that the risk for non-adherence to spacing of the index pregnancy was three times more when the immediate past pregnancy ended in child death than when it ended in a live baby independent of parity and other socio-economical and reproductive factors. This confirms that there are other factors that are given more priority when considering inter-pregnancy spacing than just healthy outcomes of pregnancy. These findings are in support of Moultrie et al. who reported a different pattern of childbirth spacing in some Sub-Sahara African countries which was not explainable by the differences in parity and maternal age. According to Moultrie et al., the pattern seen in high income countries was largely explained by known health reasons such as need for breast feeding and recovery from nutritional losses between pregnancies \[[@B7]\]. A low impact of FP on inter-pregnancy spacing across countries has also been recently documented by Stover and Ross \[[@B28]\].

Education level of the participants to this study was positively associated with adherence to the recommended age at first pregnancy but not to spacing. Since some information on timing and spacing for the women who had been pregnant before was retrospective, current education level was unlikely to have had direct influence on what happened in the past. However, current attainment of high level education was considered a valid indicator of a longer time spent in school which could be interpreted into longer postponement of risks of pregnancy as compared with women who did not go to school or who spent a short time in studies. Due to these reasons the importance of education in timing of first pregnancy was completely lost after controlling for age and parity. Overall, the risk of non-adherence to timing of first pregnancy was more than twice for primigravida compared with the multigravida. Primigravidity could be viewed as a proxy to the young generation as supported by their substantially younger mean current age compared to multigravida. Their tendency to become pregnant at older ages could be a reflection of a cohort effect of the observed global trend to give birth at older ages even for those who did not spent a substantially long time in school \[[@B7]\]. Nevertheless, the above relationship can only be partial since maternal age also emerged independently as predictor for non-adherence to timing of pregnancy, thus supporting Tanzania's Demographic and Heath Survey data that indicate a substantial and progressive decrease in childbirth among teenagers in favor of birth in older reproductive ages \[[@B20]\].

Our results have questioned the effectiveness of current FP services in promoting HTSP in Dar es Salaam. User attitude to timing and spacing is apparently a major underlying factor for non-adherence. Polices should put in place effective educational messages on HTSP as part and parcel of routine FP services and the education should respond to social and reproductive concerns of the users. Further in-depth studies are needed to understand the reasons underlying non-adherence to HTSP in Tanzania.

Conclusions
===========

Adherence to the recommended timing and spacing of pregnancy and childbirth is low among women who seek antenatal services at MNH. The practice of modern FP does not promote adherence to both timing and inter-pregnancy spacing. Past obstetric events seem to be an important factor in predicting decisions on adherence to spacing of pregnancy.
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